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MARCH  1,  ±9k3 
-PROGRESS- 


The  experience  of  I9I4.2.,  and  earlier  years  has. 

demonstrated  that  a  forecast  for  the  flow  of  Great  Basin  staroeaka 
cannot  be  attempted  until  the  April  1  snow  surveys  have  been  made 
since  the  snowfall  or  lack  thereof  during  the  month  of  March  makes 
a  large  difference  in  the  expected  yield  of  the  watershed.  The 
forecast  has  not  been  released  until  about  April  10  for  many 
years  although  the  principal  survey  was  made  on  March  1.  Since 
there  are  some  engineers  and  others  that  are  interested  in  the 
data  as  soon  as  the  surveys  are  made,  it  was  deemed  advisable  to 
issue  a  bulletin  giving  this  information  as  soon  after  March  1 
as  possible. 

The  present  season,  owing  to  the  complete  revision  of  the 
normals  for  runoff  of  the  Humboldt  River  at  Palisade  and  the 
consequent  revision  of  all  snow-survey  normals  in  the  Humboldt 
Basin,  the  publication  of  the  March  1  data  must  be  somewhat  de- 
layed.    It  is  o  b  v  i  o  u  3 ,  ho  we  v  e  r ,  that  wa t  o r  s  upp lies  wi 11  be 
ahundant  probably  throughout  the  season. 

In  this  bulletin,  no  attempt  is  made  to  give  a  forecast  of 
the  expected  runoff  of  the  streams.     The  data  ore  published  as  re- 
ceived and  computed  and.  comparative  figures  of  the  water  content 
on  the  courses  for  the  past  several  years  are  given  for  the  srJce 
of  those  who  desire  to  make  their  o\m  study  of  the  snov/  storage 
situation.     There  is  also  a  table  given  which  shows  the  increase 
or  decrease  of  the  snow  water-content  on  the  key  courses  during 
the  month  of  March  as  shown  by  the  March  1  and  April  1  surveys. 
This  table  demonstrates  the  uncertainty  of  the  amount  of  the  final 
snowpack  as  shown  by  March.  1  measurements. 

The  series  of  snow  courses  now  organized  has  been  supplemented 
by  an  additional  high-level  course  in  Baker  Creek  Basin  in  Eastern 
Nevada . 

The  regular  forecast  of  stream  flow  together  with  detailed 
.  *  data  will  be  issued,   as  in  the  past,  about  April  10th. 

ft   

Prof.  H.  P.  Boardman  has  computed  all  normals  both  of  snow  cover 
and  streamflow  and  will  prepare  the  tables  of  runoff  of  the 
tributaries  of  the  Upeer  Kumboldt  River  for  the  water  year  of  19lal~ 
19i4.2  as  he  did  for  19L0-I9I4.I. 
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ComiDarison  of  March  1  Snow-Survey  Data 

1936-1914.3 

:.7ater  Content  only 


Courses 


1.  Upper  Humboldt 

Basin 
Northern  Feeders 

Marys  Hi v e r 
Bear  Creek 
Pox  Creek 
Marys  River 

?lar^s  River-North 

""Fork 

31^  Bend 

Gold  Creek  H»S« 


North  Pork 


uctck  Creek 
-Jack  Creek 
Rocleo  Flat 
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Tremewan  Ranch 

Susie-Ma^^ie 

~  Ur  e  e  ks 
Taylor  C  any o  n 

Southern  Feeder 


^leva 
tion 


Tr  o  u  t  -  S  t  ar  r  -S  e c : 
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Trout  Creek 
Trout  Creek 
Lorsey  Basin 
Dry  Creek 
Ryan  Ranch 

Lamoille -Rabbit 

Cfe 
Lamoille 
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Lamoille 
Lamoille 
Lamoille 
Lai"oille 


lis 


"Canyon 

Canyon 
Canyon 
Canyon 
Canyon 
Canyon 
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100 

6 , 900 
83ooo 


6 , 800 
6,6oo 


7,800 
7,000 
7,000 
6,800 
5,600 


5,200 


:  22.5 

:  9.6 

1  2k  .0 


8 
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•S 


^00 

900 

100 
c<00 


5/  • 


:  i|»8 
:  10%1 
!  k.8 
5  0.8 


18.3 

9.3 

17.7 


:  16  .3  : 

rl0.2 

:  5-9 

: 10.9  : 

»  « 

*    £  p 

:  12  #3 

ili.5 

I  ?^ 

•    2  •  2  ■ 

:  6.7 

:  k.2 

2 12. 5  : 

iii  4 

2  lO.J 

: 10.7  : 

:10.S 

:  9.2 

:    2«3  : 

!  J.L.1 

2  3.2 
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»  < 

:  li  .ii  ! 

•  c 

;  9.5 

•    Q  z 

Q 
ft 

19]  1.1 


Ik. 2 
7.6 


17.5 
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lk.O 
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South  Fork-Ruby 

Corral  Canyon 
Gr e  3 n  Moun tain 
Harrison  Pass  Ho 
Karri  sen  Pass  No 
Hagar  Canyon 
Cave  Creek 


:25.8 
:18.5 

2I5  o 

2 12.7 
.12  J 


:15 
?  1  r, 
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lk.l 
s  7.7 
•2  b«5 

2-21.0 
216*2 


2  2k.  9 

1  6.5 

2  9.6 

t  6.6 
;  O.ij. 


222.7 

a  15  #3 
sll.2 

1  94 

;10.2 


213  »2 

•13.7 
=  6.0 

;  lk  *  8 
*  0 


19)1.0:1939 


15.3 

lk  c  7 


6.1j. 
t-7 


3.9 
1.3 

VI 

o  c  S 
0 
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19.7 

7-t 
11.3 

0.5 


20  .k 

19.il. 

ik.7 
11.8 

7*4 


ik,]i 
15.1 
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19.3 

12  ok 
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16.5 


7.2 
4«  5 


12  =  9 
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11.0 
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2.k 


r,6 
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Oei 

H 

1.6 


1938 
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7.2 

It  .2 
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k.8 
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2.k 
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7.2 
0 


t*9 
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23.  t:  19.O 
22,7*16.0 


12.6 

9> 

o 


16.1 

150 
5.3 
5.1 


10.7 

9.2 

3.9 


11.3 
11.1 

LI 


1937 


15.6 

l?a 


•  9 


9-k 
7.8 


ii«t 

8.6 
10.0 
k.9 


7.8 


2H 

b .  o 
10.0 
9.6 

k.8 


20.3 
20.3 

12.9 
10. 5 
10.3 


8.1 
11.8 
5.6 
5-2 


1936 


22.5 
I3.6 
25.1+ 


l6.t 
11.2 


IS. k 
8.2 
18.8 
18.1 
5-5 


10.5 


28.8 
8.6 
19.8 
11.0 

3.5 


36.5 
3t.2 

174 

lk.l 
lk.o 


16.5 
20.6 
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4>  Cross  Course 


Comparison  of  March  1  Snow  Survey  Data 
1936-1 943  (Continued) 


Courses 


2.  Lower  Humboldt 
Basin 

5L° cdz  ~ILe s "^-Little 
HumEoTdt  Hover 


Fictas 


tie  Humboldt 
Ba  s  i  n 


El  e  va  - :  1  9531  rSjZFI  JEE 
tion 
feet 


7,000 


5.2  !9t2*f?*3 


7, 000:13-6:10. L.:ll. 9 

8,600:lC.9:i;  .7*3.5.7 
7,000?  9*5:  8.3:  7.8 


Lamance  Greek 
Sranite  Peak 
Tart in  Creek  R.S. 

Upper  EucKskin  Mttt o\ 200? llj.. 9:11.2s 13.1} 
Lower  Buckskin  Mti  6,800:   9-3:  7.6:  8.I4. 

Re e  s  e  River  Ba  s  in 


Big  Creek 
Upper  Big  Creek 
.Cabin  Course 
Camp  Ground 

Reese  River 

Upper  Corral 
Lower  Corral 

3.  Eastern  Nevada 

Steptoe  Valley 
1 . !  u r r  a  y  S umm i  t 


Baker  Cr eek 
baker  Creek  No. 3 
Baker  Cr lek  No .2 
Baker  Creek  No.l 

li.  Southern  Nevad 
Charleston  rt . 
Kyle  Canyon 
Kyle  Canyon 
Rainbow  Canyon 
Lee  Canyon 
Lee  Canyon 


8,000: 


8,r>oo: 

7,500; 


34!  6.6* 

l.o:  ii.9: 

t  ;  k-it 

5.l4.i  5-02 

2.7;  3.0: 


7,500?    5. 03  3.7: 
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8,  950:12.8'  15.6? 

7,950:    6.0;  5.3: 


Q 
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7,k00: 

7, 800:16.7: 10 c 5: 
9,000:17.1.1:  9.9: 
8,300:13.9 


•5 
•  S 

7,8: 


5.  Nevada  Wildlife 

Refuge 
Sheldon  Antelope[ 

Refuse 
Bald  i  pun t a i n 
Peterson  Canyon  and 
Bald  Creek  : 


Manogany  Mountains  6,720:  7.7:  6.2?  5.9; 

Virgin  s  5,680;  0.72  3.0 

Ruby  Lake  Wildlife  Refuge 
Ha  gar  Can  von  *  TT  qdf?* 


Cavt 


-anyon 
Creek 


o^iOUi  iq.r2i.o-iL.8: 

7,000:  l4. 6:16. 2:     0  : 


5-2 


9.9 
I5.0 

6.8 

10.8 

5.8 


1939 


8-?o 
12.8 

5.8 

8.0 
6.7 


193H 


6.9 

13.5 
8.1 

7.2 

8.1 


1937: 


T935" 


11.0: 

7.9: 
6.0: 

6.8: 

8.3 


19.9: 
12.8: 

7.5 
13.3 

11.1: 


WINTER  PRECIPITATION 
(U.  S.  Weather  Bureau) 

1.  Upper  Humboldt  Basin 

Maggie - 

Northern  Feeders        Marys  River  North  Fork  Susie  Creeks 

Stations  Jarbidge:  Mala  Vista:  North  Fork:  Owyhee:  Tuscarora 

Elevation 

(Ft.  alt.)  (6,100)     (5,585)  (6,500)         (5,k00)  (6,Ij.OO) 

November  lj_.!j_6  I.58  2.62  1.8k  5-22 

jc ember  O.98  I.76  1.95  1,5b  2.88 

-January  5.68  1.95  2'39  l.kO  3-53 

February  I.25  O.80  0.80  0.82  0.91 

Total  IO.37          6.O9                 7.96  5.62  IO.5I 

Weather  Bureau 

Normal  k«61{.  5. 10  6.02 
(Nov. -Feb. ) 

Seasonal  Percentage 

of  Normal  I7I.6  110.2  175-1 

Area  Percentage  152*3 

Northern  Feeders  1520 3 

Southern  Feeders 

Trout-Starr-Secret  Creeks:  Lamoille-Rabbit :  South  Fork 
Stations      Wells: Clover  Valley:  Arthur:  Creeks  Ruby 


Elevation 
(Ft.  alt.) 

(5,635) 

(5,800) 

(6,500) 

(6,290) 

(5,077) 

:  (7,08l)(6/200) 

November 
December 
Januar  y 
February 
Total 

2.72 

2.8k 
1.01 

1.50 
1.10 

2.5)1. 
1.22 
6.56 

3.1k 
1.61 

1.82 
2.02 

B.59 

2.77 
1.71 

1.68 
O.65 

6.B1 

1.75  1.96 

1.25  3-03 
0.67  1.01 

1.55  1.07 
5.22  7.07 

Normal 
(Nov. -Feb. ) 

k.00 

6.21 

7.38 

6.25 

5.0k 

Seasonal  Percentage 
of  Normal  223.3 

86.2 

I574 

153.7 

103.6  — 

Area  Percentage 

15]+. 8 

llj-5.6 

103.6 

Southern 

Feeders 

122 . 9* 

---See  Footnote  p.  k 
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Stations 


Elevation 
(Ft.  alt.) 

November 
Dec  ember 
January 

February 

Total 

Formal 
(Nov* •Feb. ) 


Paradi  se 
Valley 


WINTER  PRECIPITATION 
(U.  S.  Weather  Bureau) 
2.  Lower  Humboldt  Basin 
Oro vada 


Austin    Battle      Winne-  Rye  Patch  Love* 
Mountain  mucca         Dam  lock 


(J+,650)      (If., 500)    (6,59)+)    (1^515)  (1^,287)  ft,  161)  (3,977; 


2.80 

1.7I+ 
3.07 
1 . 10 


O.71 


1.98 
2. [il 
1.6l 
0.6k 

k.09 


141 
0.66 
0.56 
1.50 

v. 93 
li  .28 


Seasonal  Percentage 

of  normal  212. L  162.3 

Area  Percentage  I87.I4. 

3.  Eastern  Nevada 


91.3 
91.8 


1.15 

i.f<3 

0.91 


ii.36 


2.54 
191.3 


Station 


(Ft.  alt.)  (6,257) 


Nov. 

0.6l 

0.06 

J  an . 

1.00 

Feb . 

O.5O 

Total 

2.17 

Lehman 
Cave  s 
Nat.  Mon • 

O.76 

0;28 
1.26 

i.la 


1.93  0.58  0.35 

1.81  1.06  1.16 

1.87  2.53  2.06 

o.6o  0.56  0.56 

6,21  k.73  I4..13 
3.70  1.71 

167.8  2ifl#5 

3.  Wildlife 
Refuge 

Charleston  R.S.      Ruby  Lake  Sheldon 
(7,165)  (6,200)  (6,500) 


179.6 

Southern  Nevada 


2-71 


0 


1.96 
3.03 
1.01 

1.07 

7.07 


2.27 
1.81 

2. 91+ 

Q-77 

7-79 


Normal 
(Nov. -Feb. ) 


;asonal  Percentage 
of  normal 


(1 


Vegas 
)2.8  ) 


(Arthur 
.2  ) 


(Cedar- 
vi  lie 

155.8  ) 
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FORECAST 


Until  a  further  analysis  can  be  made  of  the  snow  cover  April  1 
and  the -precipitation  and  runoff  during  April,  onljr  a  general  fore- 
cast of  trends  in  the  seasonal  flow  for  Liar ch- July  will  be  attempted. 

The  enow  cover  March  1  was: 

Upper  Humboldt  Basin 

Northern  Feeders  1 0)4.9  percent   (Lower  levels 

57*5) 

Southern  Feeders.  .  .  .  .  .  .  .  .  .  .  .  78 .0      ;i  (Low  or  levels 

26.7) 

Lamoille  Creek  97.9  i[ 

Sou  t/h  -^ork  •  »....«ooa<>a..ooo.  7  0  •  1  l! 

Runoff  at  Palisade  ...  c  ....  .IJO.O  ;r 

L o  w  3 r  Bumbo 1 d  t  Basin 

Little  Ilui'iiboldt  B^sih  122.1  " 

Quinn  River ... .  0.0.  a  .  .1...  <>  •  12S  .  7 

Reese  River    (No  normal 

u«s»'»vi»bj«..«»«  9 1  °  8 

The  winter  precipitation  as  measured  by  the  U.  S.  Weather 
Bureau  shows  the   seme  trends  as  the   snow  cover  in  percentage  of 
normal  but  is  far  higher,  being  152.3,  122 » 9,  and  l87«i|-  for  the 
Northern  and  Southern  Feeders  of  the  Upper  Humboldt  and  Little 
Humboldt  areas  respectively.     In  the  Reese  River  basin  the  snow 
cover  and  precipitation  seem  to  be  closely  similar ,  the  snow  cover 
being  only  slightly  greater  than  a  year  ago  while  the  precipitation 
is  20  percent  lower « 

The  snow  at  lower  elevations  is  scent .     At  Trcmewan  Ranch 
(5,600  ft.)  on  the  Northern  Feeders  it  is  57*1  percent  and  at  Ryan 
Ranch  (5,775  ft.)  on  the  Southern  Feeders  only  26.7  percent. 

The  relative  deficiency  in  snow  at  clove ti on s  of  7,000  feet  and 
?  o\  cr  is  naturally  due  to  rain  and  melting  prevalent  earing  the 
winter  nnd  should  preclude  further  floods,  which  have  heel  unpre- 
cedented crests  and  have  been  destructive  to  bridges  and  stream 

The  wells  in  Humboldt  and  Lamoille  Valleys  in  March  were  higher 
then  for  previous  years  of  record,  except  194-2  in  the  former.  The 
winter  runoff  of  the  Humboldt   (Nov. -Feb.)  at  Palisade  was  125,000 
acre feet  or  more  than  half  of  the  summer  normal.     This  is  unprecedent- 
ed in  the  flow  of  the  river  end  far  above  any  previous  record  such  as 
1907-03  and  1913-lii..     The  percentages  of  normal  were:  November  120.2, 
December  2lp3.I,   January  5)4.3.6,   Land  February  578. 0. 


1 


0 


* 


* 


The  high  water  table  and  copious  rains  will  reduce  the  usual 
absorption  from  melting  snow  with  consequent  increase  in  the 
streams  *     Furthermore,  the  high  winter  runoff  has  primed  the 
stream  bed  and  already  filled  the  Pit -Taylor  and  Rye  Patch 
Reservoirs  beyond  capacity. 

There  is  therefore  abundant  reason  to  expect  that  the  percent- 
age of  the  snow  cover  will  be  realized  in  the  flow  of  the  streams 
especially  since  the  revised  normal  is  lj.0,000  acre  feet  or  l6  per- 
cent lower  than  the  original. 

It  is  even  probable  that  the  ground  water  may  increase  the 
flow  of  the  main  Humboldt  and  low-level  streams  by  lj.0  percent 
or  more  as  apparently  happened  last  season. 

Lack  of  rain  during  runoff  may,  however,  offset  the  effect 
of  the  water  table  or  excess  rain  may  build,  it  up.  The  loss  of 
low-level  snow  may  likewise  reduce  the  early  flow  though  it  will 
still  be  copious,  for  despite  a  deficiency  of  57  percent  in  the 
March  precipitation  at  Elko,  the  flow  of  the  Humboldt  has  already 
attained  103,600  acre  feet  (518  percent  of  the  March  normal)  or 
nearly  one -half  of  the  total  normal  summer  flow* 

The  winter  precipitation  In  the  Little  Humboldt-  Quinn  River 
area  was  l87«^-  percent  of  normal  but  the  snow  cover  was  only  122.1 
percent.     At  the  higher  elevations,  however,   the  snow  cover  was 
II4.O  to  lli.5  percent  of  normal  and  the  wintor  runoff  was  I4.O5 »5^» 

In  the  Reese  River  Basin,  the  winter  precipitation  was  J1*Q 
percent  as  compared  with  111.9  percent  last  year.     The  snow  cover, 
however,  is  only  5^*5  percent  of  last  season's. 

In  Eastern  Nevada  in  Steptoe  Valley  the  snow  cover  is  35 
percent  better  but  in  Baker  Greek  Basin  is  10  percent  poorer  this 
3  e a  son  th an  last. 

In  Southern  Nevada  in  the  Charleston  Range  the   snow  cover 
this  season  is  72  percent  better  than  last  but  no  precipitation  from 
records  are  available  from  the  adjacent  ranger  station*  The  records/ 
the  low-level  stations  at  Las  Vegas  or  Boulder  City  boar  too 
little  relationship  to  the  snowfall  in  the  mountains  to  be  used 
for  comparison. 

In  the  two  Wildlife  Refuges,   the  snow  is  approximately  JO 
percent  of  that  of  last  season*— but  the  winter  precipitation  is 
l^O  percent  of  normal. 

The  Floods  of  I9I1.3 

In  the  last  week  of  January  the  Humboldt  River  at  Palisade  dis- 
charged a  maximum  of  2slij_6  cubic  feet  per  second  provided  mainly 
from  the  Northern  Feeders.     The  North  Fork  washed  away  In  the  flood 
at  this    .time  the  automatic  stream  recorder  as  well  as  the  bridge 
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on  Highway  kO  and  staff  .gages  were   .  lest      on  Siisie  and  Mary  Greeks. 
On  Martin  Creek  and  at  Chimney  Dam  Sit©  on  the  Little  Humboldt  the 
reoorders  wore  submerged  and  the  channel  eroded. 


Again,  during  t' 


the  last  we ek  of  February  th; 
rose  to  an  estimated  l]  ,hr2.0  second  feet  and  durii 
of  march  has  flowed  from  1,510  to  3,053  second  1\. 


Humboldt  at  Pel 


1  S  i'wO  o 


Y*  c  f 


t> 


The  U.  S.i  Geological  Survey  end.  Forest  Service  have 
!toilo wi ng  d  e  t ails ; 


n i shed 


flow  continued  from 


;| Unusual  conditions:   unusually  high 
the  Humboldt  Hiver"  BasirT""in  Nevada.     Total  run-off  for  the  month 
of  February  at  the  gaging  station  on  the  Humboldt  River  at  Pali  sac"  e 
again  established  a  now  all  time  record.     It  was  930-  #f  the  36  year 
median  and  153,1  of  the  previously  recorded  high  which  occurred,  in 
February  I92I*     During  the  period  Feb.  22-25  ligb-t  to  moderate 
precipitation  foil  on  ground  and  and  snow  that  had  been  previously 
primed  for'  maximum  run-off  conditions  during  heavy  storms  in 
January.     These  factors  accompanied,  by  temperatures  above  normal 
produced  a  peak  discharge  at  Palisade  of  6,L_7C  second  feet.  The 
previous  maximum  flow  recorded,  at  this  location  was      3  00  second, 
feet  on  March  5,  1921 •     A  large  part  of  the  flood  waters  in  the 
Humboldt  River  5a sin  cane  from  northern  tributaries  and  drainage 
areas  at  intermediate  elevations .     Considerable  areas  of  agricultural 
land  including  live-stock  feeding  grounds  cud  haystacks  along  the 
main  stem  of  the  Humboldt  River  were  flooded.     Highways  ana  diversion 
dam  structures  were  also  damaged .     Flood  raters  were  again  recorded 
in  the  Little  Bumbo  Id  t  River  .da  sin*  However,  they  were  not  as  high 
as  those  for  the  previous  month  when  maximum  discharge  and  total 
runoff  exceeded  all  past  records.''  U.S.G.S* 


Pr  ec 


"Replying  to  your  request  for  some  details  of  our  lat 
have  had  good  amounts  of  00 1...  snow  ana  rain  through  the 
ipitation  in  February,  ho a ever,  was  no' 


.OOQ 


:  winter. 

February 
southerly 


to  22,  maximum  temperatures  stayed  in  th 
winds  were  blowing  at  this  time.     The  river  started  to  rise  on  the 
21st.     On  the  22nd  and  23rd,   the  minimum  temperatures  were  above  • 
freezing.     The  flood  readied  its  highest  point  on  February  2Sth  at 
1  p.m.     The  water  is  still  high,  but  confined  more  to  the  river 
channel .    (March  8 ) 
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11  The  reasons  for  the  flood  seem  to  "be  a  combination  of  several 
factors:   warm  southerly  winds  arid  comparatively  high  temper atv.ro s 
starting  on  Fmbruary  J. 8,  and  light  warm  rains  helpm.3  the   snow  melt 
rapidly.     Th~  grou.no  was  already  soakeci,  largely  from  the 
precipitation  of  last  November. 

it  ml 


hi  >:l 


The  snow  has  now  disappeared  into  the  foothills.     lone  of  the 
snow  reserves  seem  to  have  been  lost  yet  although  there  has 
considerable  settlinv'  U.S.F.S. 


Nevada  Agricultural  J.  E-  Church,  roteorologi st  and 
Experiment  Station  Forecaster 

Reno,  Nevada  H.  P.  Boarmaan,  Associate 
April  1,  I9I4.3 


